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high risk individuals to exaaine the effects of seriousness of 
illness of the vother, separation fros parents during early life, 
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I;i a letji^rto Lancet, Gruenbcrg (1976) has called 
attention to s^eille^^f oreseen consequences of the healing 
profession's increasingly sophisticated technology of. treat- 
ment. Progres3 in our capability of maintaining life and 
treating disease has actually produced an increase in the 
population of the chronically ilj.. This has, in turn, in- 
creased the general level of desperateness of need for 
treatment in the population. The response to this despe- 
rateness has been an increased emphasis on treatment- 
technology research* In this paper we will argue that in 
order tp reduce human suffering, some increasing propor-^ , 
tion of society's resources should be devoted to prevention- 
related research. 

The emphasis on prevention will be critically impor- 
tant no matter what the ultimate causes of mental Illness 
may be. If the caur.es ar*^ biochemical or neurophysiologi- 
cal deviance, these may prove to be irreversible? what is 
even more likely, however, is that the learned reactions 
to any biological inadequacy or environmental perversion 
may become a fixed liabit by the time the condition is well- 
cstabliBhod and rccogni/.ud. These fixed lidbit*; may be 
rather resistant to treatment even if the original cause 
is removed. These considerations, plus the difficulties 
in interpretation of research with patients already schi- 
zophrenic, (Mednick and McNeil, 1968) resulted in the em- 
phasis of our research on efforts in prevention. 



The overall high risk- 
intervention research pla n 

From thc^ beginning it was clear that preventive inter- 
ventions would very likely be, at least psychologically, 
invasive or intrusive. That is, they would demand time 
and investment from the subjects-participants. (In contrast 
to preventive methods such as fluoridation of the water 
supply.) A consequence of this is that one could not plan 
op total population efforts in prevention such as the^ 
smallpox or polio vaccinc^s. Thc^ research i;trategy would 
have to begin with the identification of individuals at 
especially high risk for psychiatric conditions, and the 
enlisting of their co-operation in research on prevention. 
In this manner the interventions will be offered only to 
those wiLh the greatest need. 

This research program was first proposed in 1960. At 
that point it v;as planned "to test and interview a group 
of nc^rmal children in the Detroit area. From these tests 
and intervicv;s v/c shall predict which of these children will 

"^jecoiu:? schizophrenic We have decided to select a group 

in which the prevalencG rates are considerably elevated.... 
individuals^ v;ho have one or two parents who have been schi- 
zophrenic. If our prccUctlons prove to be supported, we 
arc then in a position to do research v;hich is aimed at the 
prevention of schizophrenia. V/e might observe a normal 
population v/ith our tests, detect those individuals who 
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are potential schisophrenics and then explore the possibi- 
lities of intervention." (Mednick, 1960, page 69.) 

In accordance with this overall plan, in 1962 we in- 
tcnsiyely examined a group of 207 children at high-risk 
for schizophrenia. (They have schizophrenic mothers.) We 
also examined 104 control subrjects. We followed this 
group until 1967 when 20 of them evidenced a variety of 
psychiatric breakdowns. In good agreement with the general 
theory guiding this research, an autonomic nervous system 
(ANS) variable, (fast recovery rate) proved to be the best 
discriminat*or of the breakdown subjects from their care- 
fully chosen high-risk and low-risk controls. We then took 
this "best discriminator" to Mauritius where we examined 
the ANS„ functioning of all of the three-year old children 
in two communities (1,800 children). In accordance with 
our theoretical position (Mednick, 1958| Mednick and Schul- 
singer, 1973) we selected out the 6% of the 1,800 (108 - 
children) who evidenced the fastest recovery and greatest 
responsiveness in the population. Half of these indivi- 
duals, along with controls, were then placed in specially 
established and organized nursery schools. The other 54 
children were considered community controls, and were only 
identified in our files. (For the first description of 
this project see Schulsinger, et al , 1975.) In a companion 
paper (with Peter H. Venables as first author) we shall 
pick up the thread of the prevention project In Mauritius 
and relate the promising outcomes observed. 
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The 20 breakdov/ns in 1967 ranged from schizophrenia 

to extreme schizoid states to antisocial behavior. The 

follow-v^p of the Copenhagen high-risk subjects continued 

in order to see whether ANS recovery and/or other variables 

would predict specifically to later breakdown with schizo* 

phrenia . The results of these follow-up activities will 

2 

form the basis of this paper . 

The Copenhagen 1962 high-risk project 

A check on the psychiatrld-genetics literature > When 
we began in Copenhag on in 1962 it was clear to us that we 
wore perhaps relying too heavily on American and German re- 
ports that the probability of schizophrenia was relatively 
high among children with schizophrenic mothers. We en-- 
couraged the efforts of Dr. Nie]s Reisby to conduct a com- 
parable Danish study; his finding of a 12*7% risk (correct- 
ed) of schizophrenia for children with schizophrenic 
mothcirs fell within the range of previous findings. From 
the Reisby article (1967) we noted that, by the age of 25 
years, 52 o of his sample of children of schizophrenic 
inothers had been admitted at least once to a mental hospi- 
tal. Thii. fact determined the date of our clinical follov/- 
up in 1972. 

Method oF procod ure. In 1962 v/e intensively examined 
207 children at high risk (HR) for schizophrenia* They 
havQ schizophrenic mothers. We also assessed 104 ch'ildren 
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at low risk (LR) for sch izoplircnia . The identifying charac- 
teristics of these sanples are given in Table 1. Table 2 



Insert Tables 1 and 2 about here 



presents the list of examination procedures. Some of the 
measures v;hlch v/ill be critical for our later remarkr, stern 
from the interview made by a social worker with tlie indivi- 
dual responsible for the rearing of the child. Fron*. this 
interview we derived information on the social status and 
the intactness of the family and retrospective comments oil 
the child's behavior as an infant and small phiJd. Froiri 
the files of the Demographic Institute in Risskov and the 
mother's hospitalization record we extracted information 
relating to the form and seriousness of her illness. 
Danish midwives attended the birth of our subject popula* 
tion and prepared a written report on the pregnancy and de- 
livery which we have coded* The psychophysioJogy cxamina- 
tion yielded two important channels of information. One 
on the heart rate response, and the other on elect rode rinal 
responding. We shall center our discuB^ion on the electro- 
de rmal behavior. 

The first 20 pnychiatrt c br eak downs . Follov/lng the 
intensive examination in 1962 an alarm network was establish 
ed in Denmark, so that most hospital and all psychiatric 
admissions for anyone in this sample v;ould be reported to 
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us* The number of reports of serious psychiatric or social 
breakdowns reached 20 in 1967, Very brief summaries of 
their cas;e stones are given in Tabic 3- We then looked 



Insert Table 3 about here 



back to our data from 1962 to find characteristics tY\at 
distinguished the schizophrenia breakdown individuals from 
carefully jnatched HR and LR controls • The most important 
characteristics distinguishing the Sick Groi^p from the 
controls are given in Table 4. 



Insert Table 4 about here 



We shall call attention to a few of these characteris- 
tics. 1) The Sick Gro :p suffered considerably more early 
separation from their parents than the two control groups. 
2) Rather than the classic textbook picture of the'prcschl- 
zophrenic child, the Sick Group subjects v;ere disciplinary 
problems, domineering and aggressive in their classroom 
behavior, 3) V/1jL1c a numbnr of p^ychophys i ologica 1 Vtirjables 
predicted to thoir Sick Group status, the onfe which v/as 
the bf st discriminator was the raf^ of recovery from momcn- ' 
tary i;tat€-'S of" autonoinj c imbalance. 4) The Sick Group evi- 
denced considoicibly more pregnancy and delivery complica- 
tionr.. An interesting s i delight /vath respect ot thene peri- 
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n^tal events is the fact that the high-risk group v;hich 
had not suffered breakdov/n evidenced fewer perinatal dif- 
ficulties than did the low-risk control group. This sug- 
gested to us that perhaps there is a special interaction 
between the genetic predisposition for schizophrenia and 
pregnancy and delivery complications. It was almost as if 
in ordt^r for a HR subject to fare well, he needed a compli- 
cation-free pregnancy and delivery ♦ In the paper report- ^ 
ing the findings (Mednick, 1970), mention was made of the 
.fact that there was a marked correspondence between the 
pregnancy and birth complications and the deviant electro- 
dermal behavior. * Almost all of the electroderma] differences 
between the groups* could be explained by these perinatal 
difficulties in the Sick Group. The perinatal difficulties 
in the LR group were not as strongly associated with these 
extreme electrodermal effects. This further suggested th^^t 
the pregnancy and delivery complications trigger some 
characteristics that may be genetically predisposed. 

A theory of schizophrenia 

This theory was fir55t stated in 1958 (Modnlck, 1958). 
A clinical formulation of the theory was stated in 1962 
(Mednick, 1962). Schizophrenia is seen as an evasion of 
life. It is suggested that the syndrome of schizophrenia 
is learned on the basis of physiological predispositions, 
and that this learning takes place very gradually over a 
period of many years. The hypothesized physiological apti- 

J 
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tudes are very fast ANS recovery and ANS hyperresponsive* 
ness. 

The essence of this theoretical approach suggest that 
schizophrenia is a learned evasion of life. To understand 
the role of the ANS variables in this learned evasion wc 
must first clarify out view of avoid<2^nce learning^ Studies 
of avoidance learning have been conducted mostly with rats 
and mostly in shuttle ±?oxes. The rat is first placed in 
compartment A; a bell rmcjs m\d 10 seconds later the floor 
of compartment A is electrified. The rat leaps up, runs 
around/ deficates, urinates, and eventually runs into com- 
partment B and safety. After about 10 trials the average 
rah v/ill learn to avoid the shoc)^ by running into D at the 
sound of the bell. sbme rats learn this quickly, and some 
rats learn this extremely Slowly . What factors might be 
important in the speed with which a rat learns this avoidance 
response? Our analyses, of this situation are related to 
that presented by Mowrer (1960) . One critical factor is 
that the' rat mast ^havo a response of fear to the shock and 
must bo capable of learning Lo tran:>fc?r this fear response 
to the bell. The greater the fear, the faster his learning 
to avoid the shock. Another critical factor which perhaps 
is a bit lesfe obvious is that when the rat runr; into the 
safe conpc\rtmcnt B, his avoidance response is rewarded by 
fear tcduction. The value of a rev;ard is directly rolated 
to its speed of delivery and to its magnitude. The faster 
and the greater the reduction of fear, the greater the re- 
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ward value • In the case of tha rat in the shuttle box, . 
the rate at which this fear is reduced depc^nds almost com-- 
pletely on the rate at which his ANS- recovers from a fear' 
state to a normal level. The faster the rate of autonomic 
recovery/ the faster the delivery of the reinforcement 
and the greater the reinforcement. If the rat recovers 
very slowly, then his avoidance response will not be re- 
warded very quickly, or with any great magnitude when he 
enters the safe comf>artme^Jt B. If, on the other hand, the 
rat has abnormally fast ANS recovery, his reinforcement 
will come abnormaljly quickly, and he will learn this type 
of avoidance respoiise quickly. Thus, we have named two 
factors which are Relatively independent (Lockhart and 
Lieberman, 1976) and which will help to determine the rate 
at which the rat will learn the avoidance response . I .. . 
1. level of ANS responsiveness, 2. rate of ANS recovery. 

•fh^ese two factors then will function as aptitudes for 

^ \ " 

learning avoidar.cre responses, in some ways ano'logous to the 

« 

role of nimble fingers and absolute pitch in providing ap- 
titudes for learning to play the violin. 

Learning avoidant thinking . Running away is not the 
only form that an avoidance respons* can take. A human 
can learn to avoid threatening stimulation by simply think* 
ing irrelevant thoughts. These irrelevant thoughts will, 
at least partly, remove him from a fear-producing stimulus. 
^ - If he l^as fast ANS recovery and is highly responsive, the 

ERIC U 
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avoidant thoughts! will be richly rowax'^ded and will increase 
in their probability of being elicited in the presence of 
anxiety. Other more complex and even more bizarre responses 
may be learned to ^void threatening or unpleasant ANS sti- 
mulation. Clinicians have sh^ed ^tho gxpericnce of ap^ 
proaching, a chronic schizophrenic on the hospital grounds 
and precipitating a display of bizarre symptoms by simpl^^ 
saying ''good morning". Note that if the environment does 

not elicit these ANS responses, or if the ANS responses 

/ 

are not threatening or unpleasant, avoMance learning will 
not xpccur. 

r ^ 

Beginning in childhood and through adole«icence an in- 
dividual v;ith a highly responsive and fast tecovering ANS 
will have a tendency to learn more and more of these avoidant 
responses if he is faced v;ith unkind Environments. One of 
the critical life ccnsequendes for such an individual is 
the fact that t h i avo i dance- le arn i ncj will obviate the need, 
iin^ -t^'Jrl^ ^he poFs ibility , for him to loarn more ^ posit ive , 
"normal " manner s of deal ing wit h lif c ' s vici ss itudes It 
is perhaps this isolation from the experience of direct 
dealinns vn th "life'* which Is responsiule. for the social 
he ] plcsf-Ticss arvl i napproy^riaLoneSi^ of the adolescent and 
adult jichi2ophrcMil.c • ^ ' 

The theory th s jyje^; tn that the copihi nation of an 

ANS th,>t roF^ponl': Lo^' rt(»ri and too much a > u l an abnormally 

fast ri to of a'ut -'nomic vj. oovcry provide an aptitude for 

1 ' 



Mednick, et al 
Page 11 



learning avoidance responses. If an individual is to be- 
come schizophrenic, he must possess both the ANS respon- 
siveness and recovery characteristics. If an individual 
is rapidly r exaggeratedly and untiringly d™>txonally reac 



tive, he may become anxious or ^ve ^ychotic, but will 

not tend to le=rn schizophren .niess his rate of recovery 

tends to_be very fast. It also seems likely that an extra- 



will only require moderate reactiveness , Both very high 
reactiveness and very fast recovery will result in a very 



The Reisby study (1967) gave us ^eason to expect 'that 
at the average age of 25 years, we should expect to be able 
to diagnose approximately half of the eventual schizophre- 
nics in the high-risk group. Thus, we fnitlated an inten- 
sive assessment of the high and low-risk samples in 3 972 
when they reached an average age of 25.1 years. (They 
ranged between 20 and 30 years of age.) The central goal 
of this re-assetisment was the establishment of a reliable 
diagnosis and an evaluation of their current life status. 

M e th od of procedure . The 1972 assessment cons^iated 
of psychophysiological and cognitive tests, a social inter- 





heavy predisposition for avoidance learning and hence for 



schizophrenia . 



Diagnostic Assessment^ 1972 
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view, an37^mosz importantly/ a battery of diagno^^ic de- 
vices. The diagnostic devices included a 3 1/4 hour cli- 
nical interview by an experienced diagnostician (H.S.)/ a 
full MMPI and the psychiatric hospitalization diagnoses and 
records where they existed. The diagnostic interviewer com- 
pleted the Endicott ^nd Spitzer Current and- Past Psycho- 
pathology Scales (CAPPS, 1972) and the Present Status Exa- 
miiiation, 9th odiLion (PSH) , (Wing, Cooper and SartoriuS/ 
1974) . The interview itself v;as structured as a clinical 
procedare and not as a questionnaire. 

The coded PSE and CAPPS materials v/ere sent to New 
York and London 'jiaa^^^lrt^^ ; computer diagnoses were. 
r2turned. Table 5 presents inforiration on the results of - 
OUT follow-up contacts with the subjects. Ten of the high- 



Insort T-ible 5 about here 



rirk subjects \u\-vu died m the course of the foliowup, > 
Severn by suicid:;, two by accidental causes^ and one by 
natural cause. None of the low*-risk subjects have died. 
This IS a r'rar.atic difference v;hich we shall explore fur- 
ther m future p^ipers. Of the ten, six died before the 
asscsbnent b'?n.u\; three of the other <four took part in the 
asses^snent* Thus, of the 201 high-risk subjects available 
for the asses', nri\t, 91'- took some part in the interview _^ 
(10 (^nly had a home , int ^m" view by the sox:ial worker). Of 
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tho low-risk subjects 91 took part in the full intervic^^, 
six took part in the home interview. Thus, 93% of the 
low-risk group has taken some part in the interview. Sub- 
jects are still trickling in for the assessment. 



Insert Table 6 about here 



Table 6 presents identifying information on those who - 
completed the full interview. The groups seemed to be 
well-matched with each other and with the total original 
sample with respect to age, sex, and social class. 

Reliability of the diagnosis . The diagnosis of schi- 
zophrenia made by the interviewer is based on the presence 
of Bleuler*s primary symptoms: thought disorder, autism, 
ambivalence, and emotional blunting as well as Bleuler's 
secondary symptoms: delusions and hallucinations. For a 
diagnosis ^of schizophrenia it was not necessary that aj,l 
of these symptoms v;ere observed at the time of the inter- 
view j they might also be drawn from the case history. In 
two separate papers (Mcdnick, ct al, 1975; Schulsinger, 
1976) detailed descriptions of the tests of the reliability 
of the diagnoses Jiave been reported. For our purposes 
here, it il^ sufficient to say that across the two computer- 
derived diagnoses, the MMPI (analysed blindly by Professor 
Irving Gottesmarf) and the clinical diagnosis as well as an 
indenpendcnt diagnosis arrived at by two Danish psychiatris 
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listenirvg to the audiotape of the entire interview for ten 
subjects, rather excellent diagnostic agreement was achiev- 
ed. 

The interview was, in part, coded in* the form of a 
rather extensive series of questions* A very significant 
portion of these questions refer to symptoms of mental 111^ 
ness. It is interesting that one of the DanislT psychiatrists 
listening to the audiotapes of these interviews had almost 
perfect agreement with the interviev/er ' s codings of the 
CAPPS itemn. The codes for these iteras range from 1 to 6. 
In 91% of the items his coding was no more than one unit 
different* 

Another indication of the reliability of the coding 
and diagnoses may be found in the two important measures 
of sevexi^ty of illness resulting from the interview. At 
the conclu:>ion of the CAPPS interview form, the interviewer 
is required to rate the severity of illness on a scale 
from one to six. Ratings of five and six Only occured for 
those who were diagnosed schizophrenic. This rating cor- 

^rolated .70 with a raLing of severity derived froi^ the.PSE. 

/ 

Results of 1972 assessmen t 

Di^t i n_cn 1 J ^iiUJl^'jl ' Mjh^d^ cli^n'.icterii- i 3C5^ of tho >o diagnc^'^.- 

cd s ch i z oj >h re n i 
/ 

I 
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The interviewer diagnosed 13 schizophrenics in the 
high-risk group? In a previous publication we have com- 
pared these 13 schizophrenics with 29 borderline schizo- 
phrenics, 34 neurotics, and 23 high-risk subjects with no 
mental illness. This report (Mednick, et al, 1975) suggest 
ed that these high-risk subjects who became schizophrenic 
were characterized by the following factors: 

1. All of the mothers of the high-risk suojeets were 
seriously schizophrenic. The mothers of the children who 
became schizophrenic, developed their illness at a younger 
age . 

2. Most of the 13 schizophrenics had been separated 
from their mother and father and many placed in children's 
homes quite early in their lives. This stands in sharp 
contrast to the patterns in the other diagnostic groups, 

3. The birth of the schizophrenic group was relative- 
ly difficult. The period of labour was longer, and charac- 
terized by more complications. 

4. The rearing social class of the schizophrenic 
group was not noticcnbly different from that of the other 
groups. 

^ 5. The school teadhors reported that the schizophre- 
nics were extremely disturbing to the class, evidenced in- 
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appropriate behavior, 



v/ere easily angered, and violent and 




They posed a disciplinary problem for the 



teacher* 

6, ANS recovery rate (measured 'in 1962) was found to 
predict very well to later schizophrenia (Mednick, in press) 
and especially well to individuals suffering symptoms of 
hallucinations and delusions and thought disorder. 



In considering those preliminary reports one factor 
seemed extremely striking. Vie were sensitized to this fac* 
tor by a dissertation completed by Dr. Helen Orvaschel (at 
the uew School for Social Research, 1976) on sex differences 
in high-risk children. Almost all of the finding3 we have 
listed above have been cited in the literature as being 
especially responsive to sex differences in schizophrenics. 
CaVdncr (1,967) and Sobcl (1961) have reported that the de- 
gree of moihc^r's illnoju, for example, effects the level 
of schizophrenia in females, but not in malC3. 

Poscntha] (1962) has conjucnted on tho higher concordance 
for female ronozygotic s<3hizcj^hrenics than for male?;, Male 
discordance in monozygotic twins v;ith schizophrenia is 
tv/ice as -great as for fcinalcs. wkile there arc some sampl-- 
inq probl'/.r in i:he''>«} twin studies, such information might 



Sex d1 f fcrences in factors 



c d 1 s pos i mi to s ch i z o ph re n 1 a 
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suggest that schizophrenia in females is more genetically 
determined, and that schizophrenia in males has a heavier 
environmentaJL weight* 

With, respect to the pregnancy and delivery complica- 
tions, in our more receht high-risk study especially study- 
ing perinatal factors (Mednick, et al , 1972) we have found 
differential £ex effects of perinatal complications. It 
is also well known that males are more vulnerable to preg- 
nancy and delivery difficulties.^ Finally, aggiessiV/2 school 
behavior has been shown by Watt, et al (1970) to be as^so- 
ciated with later schizophrenia in men, but not women. 

In view of the fact that almost all of the findings 
reported in the two preliminary reports mentioned above are 
highly sex dependent, we determined to conduct separate 
analyses of these variables for males and females. 

H^othes#s to be examined . The analysis of the factors 
potentially 'predispositional to schizophrenia were conduct- 
ed separately for male and female HR individuals. It was 
hypothesized that: 

\ 
\ 
\ 

The seriousness of illness of the mother (as in- 
dicated by early onset) v/ould be of significance for both 
' sexes, but v;ould be more important for women. 

2. ... Separation fro m pa rents during early life would 

_ ■ ij 
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be important for both sexes. 

3. Pregnancy and birth complications 'would increase 
the probability of the development of schizophrenia in both 
sexes. Because of the male foetus' greater vulnerability 
to perinatal stress, we hypothesized greater effects for 
mal(^s than females, 

4 • ANS recover y and respons iveness would be involved 
in the development of schizophrenia. 

In suminary/ we hypothesized that for female HR indi- 
viduals th(? deVelopm.ent of schizophrenia would be especial- 
ly related to early onset cf the schizophrenic mother's 
illness* In maleu we hypothesized that the perinatal 
variables v;ould be especially predictive. In both sexes 
ANS factors and early separation were hypothesized as pre- 
dispositional to schizophrenia. 

Metho d of statistical analysis ; 
p ath analysis 

While a practical goal of this statistical analysis 
is to develop id.^ntifying characteristics of children who 
will later becoFe schizophrenic/ an underlying hope is pro- 
gress tov/ard an understanding of the etiology of schizophre 
nia. The problen is one of causation. Because we are 
barred in studic^- of the etiology of schizophrenia from 
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making use of the expcrimt3ntal-nianipulativc approach, it 
has been impossible for researchers in the field of schizo- 
phrenia to' pretend to such causal statenents. As Simon 
(1954), quoting Hume, has asserted, all we can ever observe 
is co-variation. Certainly for research in a naturalistic 
setting (such as this longitudinal project) this point 
nust remain unchallenged. 

Methods have been developed, howeve. , in the fdcld of 
genetics and later used extensively in th j f:*?ld of econo- 
mics which allow for hypothesized causal <5dels to be 
Stated in mathematical form in a way that allocs their 
agreement with observed co-variances to be examined. So 
while we can never completely validate or prove a •'causal* 
.statement, we can examine its expected" consequences by 
examinin9 the goodness-of-f it of hypothesized co-variances 
(i.e., generated under a hypothesized model) to observed 
co-variances . 

# 

In this analysis we are operatJ.ng with variables which 
span the lifetimes of the individuals involved. We begin 
with the seriousness of the schizophrenia of the mother, 
examine perinatal factors, consider the intactnes$ of their 
homes, see all this in the light of their socioeconomic 
status during rearing, the functioning of their autonomic 
nervous system and their sex. We know that many of these 
independent variables arc intercorrelatcd. For example, 
the earlier the onset of illness of the mother, the more * 

« > 
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separation from tiio mother the child experiences. Other, 

less obvious , jntercorrelations also exist in these data. 

Thereiore, ipultiple analyses of individual independent 

variables m relationship to the dependent variable, schi- 

rediscovering 

zophrenia, run tl:3 rask of repeatedly /a single or few com- 
mon findings. Therefore, we chose a model in which all of 
the interrelationships are estimated simultaneously and 
all other intercorr^ lations are taken into consideration . 
We also foresaw the possible problems inherent in mediated 
effects. Thus, the seriousness of illness of the mother 
might not have any direct effects on her child's develop- 
ment of schizoplirenxa, but may have its effect mediated 
by the resulting diiiruption of the child's home life. We 
chose a statistical technique which could estimate both 
the direct and the mediated effects, i.e., Joreskog's (1972) 
maximum likelihood estimation procedure for structural 
equations (LISREL) . LISHEL is a special case of jSreskog's 
earlier analysis of co-variance structures (Joreskog, 1970) 
and is an advanced form of path analysis. It is a statis* 
tical tool v/hich has great advantages for the analysis of 
data from longitudinal projects. 

Dcfjpiti on of constr ucts. In the Joreskog LISREL 
path analysis important factors are represented as con- 
structs. The constructs are not directly measured, but 
are d^^fined by indicators. These indicators of a construct 
go through a process v/hich may be seen as roughly analogous"* 
Q to tnf^ dcv* lovn^^nt oJ communali tics in factor analysis. 

ERJC 
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These "communalities" then represent the construct. Rather 
than relate the individual, and relatively unreliable, 
indicators to one another; the constructs are interrelated. 
This serves to reduce some of the lack of reliability in- 
herent in any individual indicator of a construct. For 
example, as indicators of the construct "separation from 
parents" (separation) in the first five years of life, we 
used three incJicators from the first five years of life: 
1) amount of separation from the father, '2) amount of se- 
paration from the mother, and 3) amount of time the child 
spent in children's homes. For the construct "age of onset 
of mother's schizophrenia" (mother's onset) we ^used two in- 
dicators: 1) age of first appearance of symptoms, 2) age 
at first psychiatric hospitalization. Thus, when we are 
interrelating separation and mother's onset we are inter- 
relating two construct rather than individual indicators. 

The indicators of the constructs . Table 7 lists- the 
constructs and their indicators • Certain of the constructs 
may require explanation. 



Insert Table 7 about here 



Age- onset of itiot hor' s schiz ophrenia (m other o nGcU 
Age of onset of schizophrenia is a rather good indicator 
of the seriousness of the condition. The mother's age at 
the beginning of symptoms was taken from her hospital case 
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record. Her aye at first hospital admission was taken from 
the Risskov' Demographic Institute's Psychiatric Register. 

Pr egnancy and birth complications (PBCs^ . The scale 
has been described in previous publications (Mednick, 1970? 
Mirdal, et al, 197^). It is based on weights assigned by 
obstetricians and pediatricians to the various pregnancy 
and delivery complications noted by Danish midwives in 
their reports. 

ANS (recovery x responsiveness) . In the above dis- 
cussions of the theory we have indicated that if an indi- 
viduals is relatively autonomically unresponsive fast re- 
covery will be that much less of an aptitude for avoidance 
learning. Conversely, a highly sensitive ANS will not lead 
to schizophrenia if not associated with fast recovery. 
Thus, the theory specifies an interaction effect which can 
be most simply expressed mathematically, in a single score , 
as a prod uct of recovery rate and responsiveness- "Respon- 
si^/enoss'* v/as taken as the percent of measurable responses 
in the entire 1962 electrodermal examination. Mean recovery 
rates were taken from conditioning, tests for conditioning 
and extinction tc-sting. The distribution of recovery rates 
in the high-risk group evidenced kurtosis. This was due 
to a small group of the m ost schizophrenic high-risk sub- 
jects v/ho had the very fastest recovery rates. These out- 
lyers (who v;ill be the subject of special study) resulted 
in high.y €^xaggcratcd correlations between recovery rat'? 
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and the outcome variables (such as hallucinations and de- 
lusions) • Before producing the recovery-responsiveness 
products we transformed the recovery rates by a square 
root transformation which reduced kurtosis to an acceptable 
level. The intercorrelations of recovery rates and the' 
three product scores were .90, -86 and .92? the intercor- 
relations of the percent resposnes with the three product 
scores were -73, .70, .68. 

Schizophrenia in the high-risk children . The diagno- 
stic interview took about three- and-one-quarter hours and 
consisted of a rather extensive series of symptom descrip- 
tor items. These items w^re subjected to factor analyses 
which yielded (among others) four factors which described 
the schizophrenia symptoms of the high-risk children (see 
Table 8). The four factors were named 1) hallucinations 
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and delusions, 2) "hebephrenic" features, 3) thought dis- 
order, and 4) autistic features - 

Results of path analysis 

We shall express the results of the path analys^._in 
two ways. First by means of path diagrams we shall pre- 
sent the significant di rcct effects , then by means of bar 
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graphs we shall consider the sum of the direct and. in- 
direct effects of the ^hypot'hesi zed predispositional variables 
on the outcome, uch:^zoplirenia . ^ ' - * 

Path dia grams. Figure 1 presentL the >path diagram 
for men. Significant path coefficienbs (and their proba- 



Insert Figure 1 about here * 

bility levels) are indicated. Note that "PBC"g- have no 
direct t^^fect on "sclii zophrenia j its effect is mediated by 
the ANS construct. Childhood separation and the ANS con- 
struct are directly related to later 'schizophrenia in high- 
risk ipen, as hypothesized. Also as hypothesized, the ANS 
facLors are rather well predicted by PBCs. Childhood se- 
paration is predicted by an early age of onset of the 
mother's schizophrenia which does not evidence a direct re- 
lation to schizophrenia. 

Thci LISfUIL coruput(,:r program calculates a multiple r 
>uf ,u2 for tlif^ i-rcHlicljua of schizophrenia by there pj'e- 
di£^[^o:->i tional variabli-s for the high-risk men. 



Fiqurc 2 [resents the path diagrap for the women. In ^ 

this path diaqram tho only _conn truct v/hich is significantly 

directly rclutcd^m the ddvelopmont of schizophrenia is 

/ - ' 

the aye of o^use/t of the nother's schisophrenia . The gat- ' 

' I ^ 'J 
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Insert Figure 2 abuut here 



tern for the women is quite different from that seen in 
Figure 1 for men. The ANS construct (a reliable predictor 
for men) is not significantly related to schizophrenia in 
women, nor is childhood separation. Comparison of the path 
diagrams strongly suggests that some aspects of the etiolo- 
gy of schizophrenia are quite different in high-risk men 
and women. The multiple r for the prediction of schizo- 
phrenia for women is .49. 

Direct and ind ire ct effects . Before leaving the path 
diagrams, note that in these reported relationships social 
economic status (SES) is included and consequently held 
constant. SES has no direct^ significant rclat^ionship w4th 
the- construct schizophrenia. It does, however, influence 
schizophrenia via the mother's age of onset (in men and. 
women) and amount of childhood separation (in t^he case of 
\J;he men) . The indirect effect of SES on schizophrenia via 
separation may be cnlculat- ' by simply multiplying the two 
relevant path coef f icionti> (.26 x -40), yic?UlLn<j an indi- 
rect effect of .104. Note that we have earlier observed, 
a similar interaction of social^ class and separation ex- 
perience in relation to breakdown (Stern, et al, 1974). 

By adding the direct and indiicct effects onto -^Ctri^ 
zophrenJa, thn toLal effect of each construct in thiVpath 
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diagram can bo caiculated. Figure 3 prt'scnls a bar graph 



Insert Figure 3 about here 



depicting the total direct and indirect effects of each of 
the constructs on the construct schizophf'enia* 

Discussion of path analysis results 

From the lives of our high-risk' subject we have 
"^^^ chosen a sraall group of chi]J^hood variables to explore 
their relationship to the subject's current- diagnosis of 
schizophrenia. These early factors seem to relate to the 
development of srhizophi'en ia quite, differently for men and 
women . 

In interpretting these results v;g' must • keep in mind 
the fact that for v/omcn, schizophrenia tends to have a 
later onset (greater incidence for women of the age of 35, 
Yo] les and Kramer, 1969). This asse^isment took place when 
the subjects ranged from 20-30 years of age; the results 
for the lator-onsct women may b<-> ' dif f crent . 

As;id^' from thib age factor we cannot sugcjost other 
serious resorvations regarding these findings. Perhaps, 
in some Ccises^ the 1972 *intc<f viewer "learned* about the i^e- 
paration factor (.ind even something about the mother *s age 
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of oniiet) while talking to the subjects. It seems rather 
unlikely, however, that this would affect lier coding of 
the schizophrenia symi> terns listed in X^^L^o ?• It seems 
even ntore unlikely that her ratings would be influenced 
differently for men and v/omen. At the time of the inter- 
view (and in^fact to ^ate) JtHe interviewed' was totally 
blind regarding the perinatal and psychophysiological data. 
It should perhaps, also be pointed out that at the time 
these early variables were recorded, there v/as no informa- 
tion available regarding who, among the high-risk subjects, 
would become schizophrenic. 

It does not seem overly imprudent to begin to accept 
the possibility that these four factors have some relation- 
ship to the development of schizophrenia in these high-risk 
individuals. The interpretation of the meaning of these 
results, some of which were rather unexpected, may be less 
s traigh t forward . 

^arly detection 

Our initial aim is the identification of iactor:^ which 
might be useful in the early detection of individuals in 
the general population who are at high risk for schizophre- 
nia, \nth respect to this aim, these four early factors 
are worthy of some conr • deration and testing. Hov/over, it 
should be pointed out that we have only demonstrated that 
they predict reliably v/ithin a group of children born to ' 

:1j ' 
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schizophr'^nic woi^eii. The levol of separation fxom the 
parents experienced by these ^children is unusually high. 
In a general population, this factor may not account for 
as high a proportion of the variance as it does for these 
high-risk families. The variable, age of onset of the 
mother's schizophrenia, is also not generally, and directly 
applicable to population studies. Perhaps when we under^ 
stand better what role mother's early onset plays in their 
daughter's schizophrenia, some hypotheses regarding pre- 
dictive measures may be suggested . 

The ANS construct (the product of recovery and respon- 
siveness) is an individual measure which is more promising 
for utilization in early detection in general populations. 
It has been a central variable in the theoretical frame- 
work of "our research for the past* 20 years. It predicted 
quite well the 1967 psychiatric breakdowns; almost all 
published studies witn schizcphrpnics (with one exception, 
Maricq and Edelborg, 1975) have supported the hypothesis 
of faster AIJS recovery for schizophrenics (see Mednick, 
in pross> Ije<lnick, ot al, 1975). Interestingly eno^uqh, 
almost all of those studios have been carried out on male 
schizophreni<:f9 . , Our path analysis suggests that these re- 
ported resuJts v/ould not replicate with female schizophre- 
nics . One of us , in informal attempts , (P.H. V. ) has re- 
peatedly failed to find T^S differences between female- 

controls and female schizophrenics. The ANS measures 

* 

would seem to be a useful addition to an assessment of risk 
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in a male general population. 

•These ANS results also support our reliance on fast 
ANS recovery and responsiveness for selection of the high- 
risk three-year olds in Mauritius. These scx^specific ANS 
results will now send us back to our Mauritius data to at- 
tempt to find analogous relationships. ' 

Interpretation of findings 

It is the fate of longitudinal researchers to continual 
ly be presenting interim results. Now we must await the 
next wave of schizophrenic breakdowns as we have indicated 
aboVi3u In addition to these inexorable developments and 
changes in our subjects over the years, we also face the 
problem of analysing literally lifetimes of data* In our 
case v;e are slowly and more or less systematically (but 
certainly slowly) ^analysing the individual and life-event 
factors related to the outcome, schizophrenia* This is an 
analysis which is very much in progress. Thus, this re- 
port must be understood as interim also for this reason. 
We now will attempt to transmit to you our reflections on 
the meaning of these results. These reflections will sug- 
gest our strategy for fut.ure data analyses* We present 
these reflections very tentatively for each of the early 
factors which were shown to relate to the construct, schi- 
zophrenia. 
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Mother's age of ons et.-- Figure 3 depicts the direct 
arid indirect effects of mother's age of onset on the con- 
struct of schizophrenia for both men and women. Note that 
while there is a strong tendency for "o^isct" to relate to 
schizophrenia in the males, the relationship is almost 
completely mediated by "separation". Sons^of "early-onsef 
women have an especially heightened risk of themselves 
beconing schizophrenic. This relationship seems to be al- 
most completely explained by the separation from parents 
which follows the mother's early onset of illness. 



■In the women, the "onKet" variable also has an im- 
portant relationship to later schizophrenia. However, in 
the case of the women the indirect effects are negligible. 
This simply means that either the effect is actually only 
direct, or that the critical mediators were not included 
in this path analysis. We examined correlation matri-ces 
including some early childhood variables and "onset" for 
the male and feirale high-risk children. 5:arly onset of the 
mother's illness is associated mildly and significantly 
with the girls evidencing low verbal IQ, disturbed and pe- 
culiar VK)rd as'-.iciations and continual associations, and 
adull thought disorder. Curiously enough, in males none 
Of these relationships are observed. For V^ie males, 
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mother's early onset is better related to adult charac- 
teristics associated v/ith a diagnosis of "psychopathy". 

Some tentative reflections 

1. Perhaps the seriously ill mother is genetically 
transferring some language deviation to their daughters 
and not to their sons. This sex-linked transmission is, 
of course, a possibility which we must contrast with an 
identification-learning hypothesis. We must relate the 
seriousness of the daughter's illness to the amount of 
contact she had with her mother. The course of illness 
for the HR parents and their children is currently being 
compared in a doctoral dissertation by Ms. Shelley 
Kramer-Dover. 

2. The earlier development of language behavior in 
girls than in boys, and the fact that girls tend more to 
identify with their mothers may combine to differentially 
influence the associative and verbal responses of daughters 
of severely schizophrenic women. Maccoby and 'Jacklin (1974) 
suggest that this childhood advantage of girls in the ac- 
quisition of language behavior probably exists only before 
the age of three. In future analyses this suggestion may 
help us to pinpoint possible critical periods of develop- 
ment for further intensive analysis. Careful analysis of 
our case files should enable u: ,o estimate the amount and 
closeness of the contact b^tweea the mothers and their 
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children at various age tevols as well as the relation be^ 
tv/eeii the child's age at the time of mother's breakdown 
and the child* r> adult diagno^^tic status. 

3. It is also possible that the more seriously schi- 
zophrenic mothers pass on some specific characteristic to 
both their daughters and their sons. But perhaps this, 
characteristic predisposes to schizophrenia only in the 
daughter because of differences in the manner in which 
society deals with the two sexes. We shall return to this 
thought when we discuss the ANS construct. 

4. In male/ high-risk children, "onset" is not di- 
rectly related to schizophrenia. As mentipned, inspection 
of the case material for the boys indicates that for them, 
"mother's early-onset" is significantly associated with 
adult symptoms of psychopathy. We knov; that the schizo- 
phrenic mothers (in this sample) tend to mate with crimi- 
nal men (Kirkcgaard-S0rensen a*^d Mednick, 1976? see also 
Lewis, 1976). V^'e intend to examine the possibility that 
for the most f^ar ly-onsG L schizophrenic women this tendency 
IS own stronqf^r. If this is true, it might expldin the 
heightened p^ychopattr/ of the sons who have early-onset 
mothers (Schul^J inger , 1972 ; Hutchings and Mednick, 1974). 
It might also sugy-st hypothesc^n regarding the moLhcr- 
dauqhter findings . 

Separati on in chjJ dhood ( 0-5 y ears; ). Early separation 

3'i 
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from parents is highly and significantly related to lateJT / 
schizophrenia for male, but not for female,, high-risk 
children. The path coefficient for the females is in the 
same direction as for the males, but not statistically sig- 
nificant. Differences between the girls and boys in amount 
of separation are minimal and not statistically significan^, 

1. The amount of separation experienced by the boys 
(but not the girls) is related negatively to their social 
class status. It is possible this social class factor may 
mean that the treatment of boys separated from their parents 
is of a different (poorer) quality than than the treatment , 
of girls* We shall ajitempt 'some modest examination of 

this possibility by interviewing individuals who worked in 
these children's homes rn the 40 ^s and 50 's. We musjt also 
check to see whether reasons for selection of children 'to 
be placed in children's homes are different f9r tihe two 
sexes. We do have some suggestive evidence, for a subsample 
of the HR group, that children's home placement is partly 
dependent on pre-placement infant characteristics (Herrmann, 
1973) . 

2, Perhaps the reason early separation is a more im- 
portant variable for boys than girls is that boys experience 
more "separation anxiety". While the research evidence on 
this issue is far from unequivocal, Maccoby and Jacklin 
(1974) suggest that where sex differences exist ••bc7ys cry 
more when the mother oi father Jcavos the roomi and at the 
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early age of O-IO months they are mo^re likely to crawl 



quickly after the mother if she moves, into an adjacent 
room" (page 196), Perhaps the l^oys in this study (because 
of the'ir sex-lmked imniaturi ty ) did suffer a stronger se^ 
paration reaction than did tTie girls. This may have, in 
sorae way, been involved in the chain of events leading to 
their eventual schizophrenia. Unfortunately, our longi- 
tU'linal project does not contain i-^liahle data concerning 
the children's reactions to their separation from their 
parents. The high ANS reactiveness' of the boys who even- 
tually became schizophrenic could suggest that separation 
from their parents may have produced a relatively strong 



PBC fac tors . The high-risk boys suffered slightly 
more serious and a greater jiumber of perinatal complica- 
tions^ than the girls (not statistically significant) . 
This direction of results is in keeping with our expecta- 
tions* For boys there is a large significant relationship 
bctwoon VBCr^ and lav.cir schizophionia <Fi';;urG 3) • The re- 
]ationsha^> for the girls is actually ncg-ative (not statis- 
tically significant). For the boys, most of the^ PBC-schizo 
phrcnia relationship is mediated by ANS-schizophrenic re- 
lationship v;hich is not found ih the girls. 

There is evidcnoo that females' el cctrodormal respon- 
siveness is related their menstrual cycle (Boll, et al, 
1075). On^^ could ^>wyjcst the hypothesis that the lack of 



emotional reacti/bn . 

/ 
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a relationship between ANS factors and schizophrenia for 

\ the females is due to a menstrual cycle-related lack of 

\ 

\ reliability of the ANS measures in the females. (We fail- 

ed to note ihenstrual data in 1962.) Note, however, that 
the PBC-ANS relationship is at least as strong in the fe- 
males as it is in the males. It is unlikely that this 
would be true, unless the females' ANS responsiveness 
was as reliable as the males'. ANS reactiveness and re- 
covery are reliably related to PBCs in the girls, but 
this increased reactiveness is not associated with an in- 
creased risk of schizophrenia. 

"' ANS factors . We have observed unexpected sex dif- 
ference- in the effect of the ANS factor on schizophrenia. 
These differences are puzzling; wa offer some observations 
related to sex-differences in AN^-jrelevant emotional be- 
havior. 

What are the nature of sex-differences-related emotional 
4 , — — • — — 

> reactiveness ? 

Maccoby and Jacklin (1974) suggest that if there are 
sex differences In am oun^t of emotionality, they are very 
small. The self-repor'ted lower fearfulness of boys is al- 
most certainly explained by their unv;xllingness to admit 
their fears and anxieties. Boys are much more defensive 
than girls. For a boy to admit emotionality, is to admit 
a weakness and to risk being called a *'sissy". Girls "are 
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simply more willing than boys to admit that they feel an-- 
xious" (Maccoby and Jacklin, 1974, page 186). It is not 
unfeminine to admit being afraid. Boys concca3 and avoid 
such emotions more than girls do. Under some conditions 
and in some social circumstances, cmc^ionality in women 
may be seen as a positive, feminine attribute. In males 
It is often regarded v/ith considerable suspicion; it is 
not masculine • 

Little girls are freer to express fear and to cry 
when disappointed without being judged a sex-role deviant^. 
"Parents show considerable more concern over a boy being 
a "sissy" than over a girl being a tomboy" (Maccoby and 
Jacklin, 1974, page 362). Perhaps girls have less need 
than boys to avoid expressing fear or anxiety. In that 
case perhaps little girls need not learn cJfeviant ways of 
tl.^iiking and behaving to avoid emotional expression. 

Little boys tend to learn that they muet avoid emo- 
tional expression* The little^boy who has an extrerticly re 
acf-ive ANS may often be pushed by parcnrs, guardians, 
teachers, and peers to buppress thi^ emotionality. Thus, 
any response (such as irrelevant thought or^ bizarre be- 
havior) which v;iLl avoid an encounter with a potentially 
em6ti :'n-provo< mq stimulus (such as an approaching person) 
will be reinforced and quickly learned. Past ANS recovery 
will assure a relatively powerful reinforcement for such 
an avoidance ror.ponsc and v/ill increase its probability 
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of being elicited. The repetition of this learning se- 
quence over the years could produce an effective screen of 
avoidance behavior which will function to isolate the schi- 
zophrenic and support Jiis withdrawal. What about the fe- 
male schizophrenics? This discussion implias that (not 
being influenced by the ANS factors) the women should de*- 
velop a less withdrawn forir of schizophrenia. The clinical 
picture for the male schizophrenics is dominated by with- 
drawal^ isolation, thought disorder, and^hallucinations . 
The women evidence serious thought disorder, but are fre- 
quently quite promiscuous and socially "active'*. The fact 
that schizophrenic women become married three times as 
often as schizophiienic men (Forrest and Hay, 1972) • probab^ 
ly has many explanations, but in .any case does testify to 
less avoidant, withdrawn behavior than is the case for male 
schizophrenics. **Forrest and Hay (1972) expr^s some sur 
spicion regarding early onset diagnoses of schizophrenia 
in women. They report that it nas been their experience 
(over a specific two year period) that ••almost every female 
patient first admitted under the age of 20 years with a 
presumptive diagnosis of schizophrenia later has this diag- 
nosis revised to personality disorder or manic-depressi*, - 
illness" (page 55). This statement is probably too extreme 
for most clinicians to accept. 

Those reflections suggest -t;wo related notiohs which 
may repay some conr>iweration by investigators. First, per- 
haps the condition v/e call schizophrenia takes a different 
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form in men an v/omcn; second, perhaps the etiology is, in 
part, different for men and women. . 

Most investijejators (including ourselves) have until 
now neglected to consider the possibility of sex differences 
in the schxzophrenics . Frequently, an area of research 
which has almost exclusively -studied male schizophrenics 
is reviewed (with no mention of the sex variable) and the 
conclusions generalized to all schizophrenics. These ana- 
lyses suggest that we may explain more variance -if we con^ 
slc^r' the sexes separately. 

L 

Conclusions 

f ■ ^ 1 

\ ^ 
The presence of schizophrenia in HP women Is related 

negatively to the' age of onset of their mothers' illness^. 

The factors of early parental separation, ANS recovery and 

responsiveness and perinatal complications did not relate^ 

significantly to the development of schizophrenia in these 

* 

HR women- 



In men the pattern is quite different. The age of 
onset of the mother's illness is related to schizophrenia ^ 
in her sen; e#»4y because it produces parental separation* 
Parental separation"^latcs directly to the development 
of schizorohrenia in the HR boys; Perinatal compliqations 
in male HR children relate to their later development of 
schi23ophrenia.'^ This apparently results in large part be-- 
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cause the perinatal complications seem to produce ANS- 
fast recovery-responsiveness effects in the HR children; 
In the HR boys the ANS xicviance is reliably related to the 
later development of schizophrenia* 

The discussion suggests that the form which schizo- 
phrenia takes in men and women may be different along the 
w.i thd^awal-activity dimension (Depue, 1976 ; Plovnick, 1976). 
These differences may be related to ^e hypothesized role 
of ANS factors in the '-arning of avoidance-withdrawal. 
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Of the interviewer's 13 schizophrenics, six v/ere 
female and seven were male-. 
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Table 1 

V 

CHARACTERISTICS OF THE EXPERIMafTAL AND COITPROL SAMPLES 

Control Bxporiwnttl 

lu^r of etses 10>» 207 

RvRtbtr of boy» 59 

, l«a>tr of elrli ^5 ^ 

Itean 15.1 W.l 

Htan loeial elus** 2.3 2.2 

Man 7««r« tducation T.3 T.O 
pitr etnt of group in children's horns 

(5 yswTi or aor«)+ Ik * 1^ ^ 
Htsn ounber of yoarf in children's 

hoMi (5 ytsrs or more)'*' 8.5 9*'* 

Per cent of gro\qp vfth rural residence^ 22% 26 $ 

'Defined m M« to the nearest irtiole year. 

••The scale runs from 0 (low) to 6 (high) snd vas adapted fro« 
Sralastota (1959). 

♦We only considered experience in children's homes of 5 years or 
greater duration. Many of the Bxperiwental children had been to children's 
hcoes for brief periods vhile their nothers vere hospitalised. These 
experiences were seen as qxiite different from the experienoe of children 
1*0 actually had to\inake a children's home their home until they could go 
out and earn their oiwn living. 

rural residence vas defined as living in a town with a population 
of 2500 persons or fewer. 
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Tablo 1 



CHARACTURICTICS OF ^ EXPERIMZIITAL AIID COIJTROL HA?'^PLES 



Cont ro 1 Expe r ime n t al 



Number of cases 



10k 2or 



Hunber of boys 59 121 

Nur.ber of girls ^ 

Mean .age* , ^5.1 15.1 
Mean social class** 2-3 

Mean years education T*3 7.0 
Per cent of grou^^n children's hones 

(5 yearo or more)+ l'* ^ 1^ ^ 
Mean nunbcr of years in children's 

homes (5 years or ir.ore)-^ 8.5 9*'* 

Per cent of croup vitli rural residence-*-* 22 fj 26 % 



*Defined as age to the nearest whole year. 

*»The scale runs frcr:: 0 (low) to 6 (high) and vas adapted frOm 
Svalastoga (l?::9). 

•fWe only considered experience in children's homes of 5 years or 
(^▼•cater duration. Mnnv cf the Exncrirentfa children had been to children' 
hones for brief period-, vhile their -^others were hospitalized. The^e 
exDerienccr. vore seen us quite different frcn the experience of children 
vho actually hcd to ra>e a children's hone their home until they could go 
out and earn their ovm living. 

^-^-A rural residence vcs defined as living in a town with a population 

of 2500 person:: or fever. 
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Tjjiblo 1 

CllARACTERIGTICS OF TKE EXPEHlrCKTAL AIID COIiTROL SAf^LES 

Control Experimental 

Number of cases 10^ 207. \ 

\ 

Sumber of boys 59 ^21 

Number of girls ^5 * 86 

Mean age* ^ 15.1 - ^ 15.1 

Mean social class** 2.3 2.2 

Mean years education 7-3 7*0 
Per cent of group in children's homes 

(5 years or iaore)+ ih % . % 
Mean number of years in children's 

homes (5 years or more)^ 8.5 9*^ 

Per cent of group with rural residenc^-M- 22 ^ 26 % 



•Defined as age to the nearest whole year. 

•*The scale runs from 0 (low) to 6 (high) and was adapted from 
Svalastoga (1959). 

••-We only considered experience in children's homes of 5 years or 
greater duration. Many of the Kxpcrirental children had been to children* 
homes for brief periods vhile their r.others were hospitalized. These 
experiences vere" seen as quite different from the experience of childr'^n 
who actually had to na>e a children's home their home until they could go 
out end earn their own living^. , 

-•-^A rural residence was defined as living in a town with a population 
of 2500 persons or fewer. 
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TABLE 3 

DESCRIPTIONS OF C0NDITIOI!3 OF SICK GROUP 

Male, born l6 March 1953; txtrer.ely withdrawn, no close contacts, 2 nonths* 
psychiatric adnissiotl following theft, currently injnstitution for boys with 
behavior difficulties, still perforziinp petty thieveries. 
\ Female, bom 19 January 19^3; married, one child, extremely withdrawn, nervous. 
Evt4ehce of delusional thinking, pulls her hair out. Has large bald area. 

Female, bom 2? March 19^*6; promiscuous, highly unstable in work, no close 
contacts, confused and unrealistic^ psychiatric admission for diagnostic reasons, 
.recent abortion, sone evidence of thought disorder. 

Male, -bom 1 July 19^*6; under niinor provocation had had semipsychotic breakdown 
in Anry, expresses strange distortions of his body image, thought processes vague, 
immfiture . 

Male, bom 2 May 19^*^; severe difficulties in corfcent^^cing; cannot coTni5lete 
tasks; narked schizoid character; marginally adju^^ted. 

Male, b'-m 3 June 19^7; lonely in the extrene; stjends all spai*e time at home; 
manages at hor^e only^by virtue of extremely compulsive routines; no heterosexual 
activity; marked schizoid character. 

Male bom 1 October 1953; no close contact with peers, attends class for retarded 
children, abuses younger children, recently took a little boy ont in the forest, 
undressed hitn, urinated on hirTlLnd his clothes, and sent him home* 

Male, bom 17 January 195^; has history of convulsior constantly takes anti- 
seizure drug (Dilanthin), nervous, confabulating, - unhappy , sees frightening "night- 
mares" during the day; afraid of going to sleep because of nightmares and fear that 
people are watching through the window, feels teacher punishes him unjustly. 

Female, bom l8 March 19^^; nervous quick mood changes; body image distortions, 
passive,' resigned; psychiatric admission, paranoid tendencies revealed, vague train 
ERJC "of thought. 
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Male, bora 1^^ Inarch 1952; arrested for involvement in theft of r.otorbike; extreme- 
ly withdrawn ^ (Jifficulties in concentration; passive, disinterested, father objected 
to his beinr; instituticna-lized; consequently he is now out under psychiatric super- 
vision, 

Male, bom IQ October 19^7; level of intellectual rerfon-uince in apprenticeship 
decreasing, private life extrer.ely disorderly; ab reacts throu{:h alcoholism. 

Male, born 20 January 1?^^^ severe schizoid character, no heteroscx\ial activity; 
lives on inr.aLure, shy, anhedonic , life , thoufjit disturbances revealed in TAT. 

Fenale, bom 25 May l^^^T; pGychiatric adnission, abortion, hospital report sus- ' 
pects pseudoneurotic or early schizophrenia; association tests betray thought dis- 
turbance, tense ,V^?i^ded, arabivalent. Current difficulties somewhat precipitated 
by suddon de.nth of boy friend. 

Male, born 13 Au-urit 1*^5^; sensitive, ncnativist ic , imrealistic; recently stopued 
vcrkir.f and van referred tr> a youth cuidance clinic for evaluation. Is now under 
regular supervision of a psychologist. 

Male, burn 23 r'ay lO^^T; hisotry of car stealih_,, unstable, driftin^^ unemployed, 
seniiitive, easily hurt, one year institutionalization in a reformatory for the worst 
delinquents in Demr^ark. 

Feir4ale, born 1 June 19^*5; p^^ychotic episode, one v^ar of hospitalizaticn ; diaproses 
from 2 hospitals: (l) achizcphrenia, (2) r.anic psychosis. 

Male, bc**n 3 Eept^Tber 1^^^*"; r.overo schir.oid cahractcr; psychotic breakdown in 
Army, proc. Jed by a.Tcr.t for car thievery. Now hor.pi t'lli zed . 

Male, born 28 Jar.uar;' 1^53; jorhaps border-line retarded; psycliiatric admzcAo:\ 
f c ' diar/*03tic reasons; spell of uncontrolled behavior. _ 

i'alc, born 23 Jun'^ I'^-'C; repoatedly HT:pr?hendcd for ster^linr; cuvere *-cod i^vinrs , 
sensitive, re^^tle^.j^ unreaiir/lc; fired frc*-. Job bec(iL"c of financial irrcf uIhK ties . 
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re..le. .orn 5 iuly WU. hi.hly intellirent eirl vjt. nystlcal Interests. V.ry 
.uch >mi=t=a .y „oth=r., scM,.ophrenla. TAT reveal. ihou.« disorder. Heoeivlnc 
psychotherapy. 
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Tab In 4 



Distinquisning c b arac tens tics of the Sick Group 



!♦ Lest mother to psych.iatric hospitalization relatively 
early m life. 

2. Teacher reports dirturbing, aqqios3«3ive bctiavior in 
school . 

3. Evidence ol associative drift. 
4 . Psychophys iological anomalies . 

A. Markedly fast latency of response. 

B. Respunse latency evidence no signs of habituation. 

C. Resistance to experimental extinction of con- 
ditioned GSR h 

D. Remarkably fast rate of recovery following 
response peak * 

5. 70% of the Sick Group had suffered serious pregnancy 
and/or birth complicaLions . 
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Table 5 

t 

1912 FOLin^ UP RESULTS WTH 1962 SAMPLES 

High Risk Lew Risk 

(N = 207) (N - 104) 

Full .assessment corq:)lete 
Home interview only (social worker) 

Not yet contacted 

' (Parent objected or the subject oould 
not be located) 

Living abroad^ 

Deceased 

Subject refused 



173 
10 
6 



91 
6 
2 



6 

10 
6 



0 
0 
5 
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Tabic G 



iDEr^rrm'ir:^ cvj\PAC7i:?j,sr^iC3 of liiGi icz:^ i£)W risk suaiEcrs 
PAKricirATi:;G in fvll interview; 

(1972) 



High Risk 



ICM Risk 



NiEnber - full inten/iev; 
Me^ age at 1^62 assessrcnt 
Maan social class 
Nurrijcr imles 
Nutrfocr fcrales 



173 ^ 

14.9 I) < 

2.1 2i 

97 I (ZV) 

76 ^^{'') 



91 

15.1 
2.4 

53 ^ 

38 ■ ''^'-^ 



FIGURE 1 
PATh DIAGRAM FOR MEN * 
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FIGURE ? 
yAJr* DIAG^AX FOR WOME\ 
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DIRECT AND INDIRECT EKFECTS OF CHILDHOOD 
CONSTRUCTS ON SCHIZOPHRENIA CONSTRUCT 




